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Automatic Gain control With Optimum 
Adjacent Channel Protection 
Field of the Invention 
This invention relates to the field of tuners, and in 
5 particular, the field of television tuners with automatic gain 
control . 

Description of Related Art 
When a relatively weak signal is being received, the 
presence of much stronger adjacent interfering signals can 
10 overload the tuner and prevent reception due to the resulting 
distortion. Prior art circuits detected the presence of 
strong adjacent channels and applied this to reduce the gain 
of the tuner. This previous solution did not function well 
for interference much stronger than the desired. It also did 
15 not make an optimum function for both analog and digital 
interfering signals. 

The previous solutions allow a great deal of the adjacent 
channel signals to affect the gain control function. This 
results in an excessive reduction of tuner gain in the 
20 presence of strong interference. The previous implementation 
attempted to use a microprocessor algorithm to correct this. 
It did not make provisions for whether the interference was 
• from a digital or analog signal. Reference is made to 
"NXT2002 Application Note: NXT2002 MEV Automatic Gain 
25 Control' 7 by Nxtwave Communications, dxv. of ATI, One Summit 
Square, Route 413 and Dcublc;;ccdc ~cad, Langhcrne, PA 19047. 

Summary of the Invention 
In accordance with the inventive arrangements, the 
automatic gain control of a television tuner is modified to 
30 include the presence of an adjacent interfering channel. This 
frequency response of the circuitry deriving such control is 
optimized for the presence of either analog or digital 
interfering signals . 
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Detailed Description of the Preferred Embodiments 
Figure 1 is a block diagram of a modern television 
receiver equipped to receive both analog and digital signals. 
The significant sections are a tuner for selecting a desired 
5 television channel, amplifying and converting that channel to 
an intermediate frequency (IF) of 41 to 47 MHz, a filtering 
and amplification means to remove undesired channels and 
prepare the signal for demodulation and further processing to 
audio and video outputs. The received signals vary greatly in 

10 amplitude and a further means of deriving an automatic gain 
control signal is provided and applied to the tuner at a gain 
control input such that this variation may be compensated. 

Prior to the introduction of digital television, adjacent 
channel frequencies were never assigned in the same 

15 geographical region. This practice, in the vast majority of 
cases, prevented interference from adjacent channels. For 
cable delivery, adjacent channels are permitted, but the 
relative levels are carefully controlled such that extremely 
adverse variations in signal level are not present. 

20 With the introduction of digital television, it was 

required that adjacent channels be used such that both analog 
and digital signals could be transmitted during the transition 
• period until virtually all televisions receivers had been 
replaced with new units capable of digital reception. This 

25 has resulted in increased interference and a new problem in 
which relatively weak digital television signals can suffer 
interference from adjacent analog or digital signals that can 
be relatively much stronger than before. 

In a previous implementation, a gain reduction control 

30 was derived by sampling the signal present at the output of 
the tuner before any significant filtering was applied to 
remove the adjacent channel signals. This is indicated as 
"point A" in Figure 1. In operation without interference, the 
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desired signal is converted into a control voltage and applied 
to reduce the tuner gain in a manner to maintain a nearly 
constant output signal from the tuner. With the presence of 
adjacent channel interference, those signals also contribute 
5 to the control voltage to further reduce the tuner gain. This 
prevents overload in the tuner and allows reception with 
tnoderately adverse conditions- A problem exists with 
extremely strong adjacent channel signals, for example 20 to 
40 dB stronger than the desired channel, when this gain 

10 control signal is dominated by the interference. The tuner 
gain is reduced to a very low level such that the desired 
signal is below a critical level for proper demodulation 
and/or obscured by noise. Various solutions have been 
attempted using a microprocessor control to correct for this, 

15 but a problem exits in that the converted control signal is 
dominated by the interference and has little information 
regarding the amplitude of the desired signal. The converter 
for the control signal also responds differently in the 
presence of analog and digital interfering signals. 

20 A first part of the invention is to derive the control 

from a signal that has been carefully filtered to remove a 
majority of the adjacent channel interference. This is 
* indicated by "Point B" in Figure 2. The preceding SAW 
(surface acoustic wave) filter SAW1 is primarily wide enough 

25 to pass the desired channel, but also allows a small amount of 
the adjacent channel signal to pass. This can be amplified, 
converted into a control voltage and processed to control the 
tuner gain. Such control is made to reduce tuner gain as the 
signals at Point B increase. By controlling the amount of 

30 adjacent channel signal with the bandwidth of such filter, the 
amount of influence of adjacent channel power can be 
controlled. 
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Digital television signals are characterized by having a 
very uniform distribution of power over the bandwidth of that 
signal. For example, if the signal is filtered to remove half 
of the bandwidth, the power is reduced by half. Thus, the 
5 influence of digital interfering signals is easily controlled. 
At the converted IF (intermediate frequency) output of the 
•tuner, the desired signal is between 41 and 47 MHz . By 
extending the frequency response of the filter SAW1 to 
slightly exceed this range, the control range provided by 
10 digital adjacent channel interference can be well controlled. 
A second problem exists with analog interference. In 
analog television, the signal power is concentrated near the 
carriers, specifically the picture and sound carriers. In the 
presence of analog interference, the adjacent sound carrier is 
15 very close to the band edge of the desired, specifically 47.25 
MHz. It was discovered that the presence of that sound 
carrier produced too much power and adversely reduced the 
tuner gain more than desired. Thus, a simple filter solution 
by adjusting the SAW filter bandwidth did not work optimally 
20 for both digital and analog interference. 

A second part of the invention is to introduce a narrow 
stop band filter, or "trap" to specifically control the level 
• of such an analog sound carrier. One such implementation is 
shown in Figure 3 with the addition of circuit elements L3, 
25 C9, R9, and XI. Specifically, the element XI is a ceramic 

resonator tuned to shunt 47.25 MHz frequencies. The elements 
L3 and C9 are added to optimize impedances for the amplifier 
and resistor R9 is added to control the amount of attenuation 
of the 47.25 MHz sound carrier. 
30 By adjusting the bandwidth of the SAW filter SAW1, the 

gain of the amplifier and the circuit elements associated with 
the 47.25 MHz trap, the resulting gain control signal applied 
to the tuner can not only be optimized to prevent overload of 
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a much greater variation of interfering signal levels, but 
also optimized for both digital and analog interfering 
signals . 

Figure 4 shows a plot of output voltage vs. frequency for 
5 a signal applied to the SAW filter input at point A (in Figure 
2) and an output voltage measured at point C. Two frequency 
•responses are shown. Curve X is without the addition of the 
47.25 MHz trap elements, namely C9, R9 and XI. Curve Y is 
taken with these elements added and shows the adjustment in 
io frequency response made to optimize operation for analog 

interfering signals. The frequency response between 47.00 and 
48.00 MHz is the adjacent channel bandwidth that is processed 
to effect the tuner gain control in the presence of the above 
adjacent channel interference. 
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